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1. fi^AH- SAH/H(E0)_1* 
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1020020073107 #^ Qx}: 2003/8/20 

3-8-€ ^^^^ ^>§J=L ^H^^l ^ ^JAS.^ 

, ^ ^5L7\ <>HMS] aj-* ^ ^ f£°H ^ ^£ -§f-JE. 

£ 3 

*1H^3L -§-^71, ^^-tti, ^M, te^, WgJi, ^ig-, \+ 
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1020020073107 #3 H*}: 2003/8/20 

Al^eg ^ ^H^H a]^^)^ ^«JjtL aMlHI { a heat pump 

system and a linear expansion valve's control method for the same} 



52a ,52b : ^1,2^71 



54 : a]^1 £3L*7l 



56 : *g 



58 : ^Jifl <£m&7} 



60 : ^K Vw l«- 



62 : <Hfr-i:3H^ 



72,74,76 : *IU , 2 , 3^r5M]H 



T 2 : #^ v 7l ^ ^*fl ^JE 



T 3 : ^ £r£L 
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1020020073107 ^7)-: 2003/8/20 

<12> ^£ ^wj- v+Hj- Jf^Hl tc^ <*|*L7> %^S\±r ^7^2) ^7l7> 

, ^^£7]- ^7fl^ ^7l^ 4^ ^ ZL«^1 *Hg- ^<2] ^ofl n}5} ^ 



^ D fl» -2£r Jl^ 7)^^nflS. ^^Itt ^71(2)^, #7] ^71(2)^1^ 
^ ul^ ^l^nfl^. -g-^Al 71^ 1^71(4)^, ^-7] <%M 

«:7l(4)o11^ -§-^£ ^nfl- ^ ^oj-jaj ^nflS #^7]^ ^tla(6)4, #7} 

(8)^, #7) ^71(2) ^/\i«oM ^"fl^ ^^l^^r 

«(10) 3? ^-71 ^71(2) ^1^1 ^*ls|<H <H#-&efl°l 3(12)3. ^P- 

n}ol^Hl o]*fl -g^o] >fl<H^ti|-. 
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1020020073107 #^ 2003/8/20 

<15> ^7} 2} f>]^&E. Al^Eflol ^w o > 2^5^ ^nflfe (2), 

^1(4), ^^-^(6), ^vfl ^57^71(8)1- ttj-^ £^SH, ^71 ^ <£mL&7}(4) 

<16> ^1^>, ^7} A}w o V«flti.(l0)o 1 l ^ ^nfl ^o) ^i£s\o] §]E|S Aj^eflo] 

4^3^ ^-f , £ 2^1 5^13 ^o] v^nfl^ ^71(2), ^vfl ^S$7l(8) ( *8 

%»£}L(6), ^ <iJ]l$7l(4)l- ^ ^^H, <#7] ^ifl ^J2^;7l(8)^ ^S>] 
^JH^7l(4)^ ^7}9{ ^7} <*^-g- ^^t.Vcf. 

<17> ol^ ; A o V 7l ^ jg^W.(6)fe >S-7l ^7l(2)7> ^-f ^>7l ^71(2)^ 

^ ^"ti ^51^ ^-71 ^^71(4,8) ^ ^oj ^fl 2]-<l£7> nlS] 

<18> ^l^]-^, >^7l ^*fl 4l£7> ^0>^^ #7] ^7l(2)^ ^ ^ ^JE 

7> fe^^ ^5} ^-7] ^71(2)7]- ^l^*! 2)--^ t^T-fl 3f<i£7> ^ S\- 
<i3£7V #7l ^«JD±(6)£] 7fl 3E23t-S- S^^l ^Cf. 

<19> ^"71 <a-^7l(2)7> -g-^oj 34^$ ^7l<y 7^ ^-71 

^7l nM^ofl p)^ xfl^-S)^ ti>^, ^"71 ^7l(2)7> -%-*&o] + c£ 

^ <$^7}°] 7§°. ^7} 3f<l£^ #7} <#^7] 9] -g-^ofl 4^ ^ ^ 

<20> ^7^, ^1-71 <%^7}±r ^ A>-g-7H) ^ *fl 2) ^ f£ ^} 
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1020020073107 #^ <H*>: 2003/8/20 

*fl 3f^£7>'#7l ^71(2)^ -g-^ofl oj-e}- #7l n>o]^ofl vfl#^ 42-5. a^S^ 

^"71 39*H«.(6)S1 7fl5L3)M S^^Cf. 

ZLe^M-, ^^lfe ^lB^H Al^^H tfl^Jgafl XX\?\ Cf^7fl^ <y-^7]7> 
^-§^^JL, #7lS4 ^ ^7flS] 7> ^ £^ \+« 0 > ^MH 3 °1 5= ^ o] 

M" \+"<M ^ ^r£7> ^ ^-f ^ y c V \+ H o V ^>7> ^7}£l^r ^£ -325^ 

%>«flji^ 7fl ^3 °1 0 > W. 



[^ol ol^j7^> ^ 7l#^ 4*11] 

^7ltF ^5fl 7l#Sl g-^-fr ^^^>7l ifl «H o>^^ 3} O.^ , ^^fl 

41S71- tH^flsj °^7lsl ^ ^ ^JEL ^^oil rcj-el- ^si ^€ 

^•5. 41^^ ^^lsl^^- ^7.1- ^%an_a Si^SlS. Sfe \H V ^-«H1 

A]^^7ll Sfl^t ^ o>q^ ^71^1 ^11: *r 5ftfe *lH^5. Al^Efl * 
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<24> # 7 | *V 4^11* l^l 4^ ^l^^H Al^Efl^. v^nfll- o}-^ , o_ 

^, ^ f^l^ tH-7fl£l ^71^, -§-^71^, ^71^, ^V^"!-^, ^«V 7] 

^ Jl-§~g- ^ A>«J-««ti.7> ^^tifl^ofl <^*j) cg^sliE^- P>^1 

^ofl ^Sfl ^O] *lH£]i- §1^^^ AliE^cH] OJ^A^ ^-71 Ofo]^^- v^Hj- v+tij- 

2+ <a-#7l7> ^E)^- 7j-<>- ^T-fl S]-^£7> #7l ^7fl^ ^HM<i| 

<25> g:^ ^-rgofl ^ Al^^o) ^ ^H^t* ^ Sfe 

<d y o V ^Hl 44 -8-*3=°l 7]-^ Sl5L^- ^<H£ «H4 °1#4 °^7l7> ^5)^ aflUM^, 
#71 *fl VerTft <HH °1#4 °J-#7l7> 4"f^ 7g ^<£S.7\ 

4^7fl^ ^71^ ^ ^4 ^ofl 44 4<l5i4 ^4^r ^112^:^5!]., 

#71 *fl2#7lHH ##^i ^*fl 4<1:£4 #7l ^S. 41S4 <£x]S\lZ.^ #4 3g^«fltL 



<26> O^}-, ^A] ^Jf^ ^<5H Aj-^ ^H>4. 

<27> £ 34 E 4r ^ 4^- *lH.^s ^l^Efl o| vgHj- ^Hj-Al -&-§-ol 

4^ £ 5^ ^Oll 4^ 4H^5. 4^4 ^HW 0 >1^0l 

4€ ^E°lc}. 
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S. ^nfli- oj-^, -g-^, 3g^- t ^A^lfe cf^ 7 fl^ <g-^7l(52a,52b)^, 

^ja«-7l(54)Sl- > #7} ^^^.(56)^, ^ ^5l€:7l(58)^, #7l cf^r^fl^ oj-^ 7 l 
(52a, 52b) -f >£H] ^^1^^ ^ vgnflo^ jr-g^g- ^a^^ A>>g-«flti.(60) 

4, ^7fl^ (52a, 52b) ^^5]^ a>*fl ^fl* ^el^Sr <Hf?-^-efl°l 

Ei(62)7> A^S. ^Dflufl^-ofl o]*fl A^ ^SlS^- ^l^M, ojs^ §]H^H Aj^Eflo. 
^>ol^(nl5.A])oll <^fl ^o] #7l *H^£r ^« 0 V V^d" -?-*H ^ * 

^o] 7V^£]£^ ^7fl^l «a-^7l(52a,52b)^ ^ <^7> ^ £):□., H nfe}- 3 

(52a, 52b) ^ ^ ^ ^ofl ^ ^£ ^-i ^ISL^ <y*lS)JE^ ^ 3g3$ 

»i«.(56)fil 7fl513M- S^fVcf. 

(52a, 52b), ^5>1 ^S^7l(54), *}7V 11(56) , *Jvfl iH^l (58)S tcj-ej- 

, #71 ^iS^- 71(54)^ <i^7l(58)^ ^ -S-^71^- ^^7) ^^g- 

^ #71 A>«J- y fly.(60)^l ^*fl ^nfl *#o] ^^Slol ^IB^H Al^Eflol uf* 0 V ^ 

£ 2<H1 £Al^ U ><2f ^-ol ^nfl^ 4^ 7 flSl «a-^7l(52a,52b), ^ 1^71 
(58), ^«U±(56), ^ <llil^7l(54)l- 451- ^£H, Aj-7] Ajvfl ^^7] (58) 

£]- ^ <£M&7] (54) ±r 44" -§-^71 2f <*^gr ^^^cf. 

°H, #7] ^*fl #7l < a-^7l(52a,52b)^l ^ ^nfl Aj-7] 

^^ v 7l(58) ^ ^nfl ^51^ ^ol^olrf. 
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1020020073107 <QA- 2003/8/20 

<3i> ttj-EM, #7} £ ^3. ^^*>7l ^"71 -SlH^S *1^ 

^"71 ^711^ ^71(523,525)21 ^ofl -M*]£H #7l ^7fl^ <g-^7l 

(52a, 52b) si ^Oi)!- #*l*Hfr *fll£:£^H (72)^, #7] ^7] 

(54,58) #7l #^71(54,58)1- ^4*Rr ^ £r5L(T 2 )# #*l*Rr ^2^r 

51^(74)2}-, ^ ^1 -g^lsM ^ £r5L(T 3 )» #*l*Kr *fl3^£^H( 7 6)7} ^ 5L 
^-£1^ ol^ol^lcf. 

<32> ^« 0 > \+«J-o11 Ol-^ ^"71 ^<2] <g JH^7H 54) 9\- ^vfl ^_^7}(58)^ AA 

ZL ti^^ ^0.5. ^ J£^r ^"71 ^I2^r£€^(74)7> ^13-°^. 

^*l^r ^^Sl^RV, ^-71 *D2£r3MlH(74)*r ^7) ^-g; ^«8*H=- <£M&7] ^o\) 

<33> ^1, ^-71 ^-71 <a-^7l(52a,52b) &A ^ ^ ^-71 ^ ^£ 

(T 3 H -^-S 4^^7> tflolM-o] ud^cf. 

<34> ^-^1^ O.S., ^-71 cf^r7fl2l ^7l(52a,52b)^ ^7l 60%4 40%# A 

A *}*l*Kr A}1,2^7] (52a, 52b)S. °\^A ^ i&^r \+ w o v ^A #7) *Hl,2 

°^7l(52a,52b)7> SL^f- ^s\7]^, ^7} *)}2<$^7)(52b)^ A^^ , °1^- £°1 Al,2 
<y^r7l(52a,52b)^ A* ^ ^ ^3. e>7l^ [g. l]-3j- [S. 

<35> [X l] ^wj- 
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££(T 3 ) 


^11,2*^71 


^|2^7| £^ 


40 "C 


-2°C 


0°C 


40 "C ©1-8- 


-3"C 


-rc 


[S. 2] \+ y o v 




^11,2^71 




I -4"C ^n]. 


-rc 




-4°C - 201C 


-2"C 


or 


20 °C o]^- 


-3°C 


-rc 



^7l(52a,52b)7l- H.^- nfl *J<2] ^^(T 3 )7> 40°C ^-f ^-5. ^Sfe -2°C 

S ^^s]^ tiV^ ( ^ -£r£(T 3 )7> 40 °C Tj-f ^-S -3VS. 

<40> ^, ^HJ-A] *}<2} ^£(T 3 )7> ^7]S^-Ei ^ ^^71 (54) ^ 

<4i> ^ejji. ^ W -^-s^V ^^ofl ttj-s} a o v 7 ] ^2«y-#7l(52b)^ 

4- ^-S ^JEfe- ^"71 7fll, 2^71 (52a, 525)7"|- s^Jg 7j ^ ^SLJi 4 2°C ^ ^ 

<42> ^, ^-71 7)12^71 (52b)^ ^€ Tj-fSl ^ j=l^ # 7 ] 2^71 (52a, 525) 

^€ 7§-f^ ^ y o V 3 *M nfl^-oll ^<l£7l- *>^= 3:^^1=1-. 

<43> \+« 0 > ^-TiA] 2]!- ^^S, ^Hl 4^ 7411,2^71 

(52a,525)7> 5.^ nfl ^<2} ^-5L(T 3 )7|- 4°C ^ s.^ "1°CS ^ 

t^sIji, Ajs] -^£(T 3 )7> 4°C 20°C nln>oi ^ o. upl^ 

^S.} ^£(T 3 )7> 20°C o]^o] s. K 4<i£^ -3°CS. ^€4. 
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1020020073107 ^^ <|J7>: 2003/8/20 

<&&t£o] ^*$5\o] *fr 7 ] ^9] 1^71 (54)1- ^nfl£| ^£7} WlJE^ ^Tfl 

°fl§-°fl ^"7} 1^71 (54)« #7) ^ 7 flfi1 «3-^7l (52a ,52b) ^±3. -fr<g 

^eJoL, \+«v v+wj- Jf<5>7} #^ofl ^ ^-71 ^2«a-#7l(52b) 1 ?]: ^ 

-f ^-5. #7l ^11,2^71(523,525)71- s-a ^iJEJi^ 2°C ^ 

711 

^, ^2^71(525)^ ^€ ^-f^l V** ^«Hr ^} ^1,2^71(523,525) 



-M^^l-^, ^l^l^r W Vf H o v ^Hl ^ ^>M- °l^£l ^71(523,525) 

7> <^§-£tf.(Sl #2:) 

51 ^Hl 2:7H1 v^Hj- g:- ^ ja^s Al^V7ll Sfl^^l # 

7l ^lll,2<a-^7l(52a,525)7> 5.-?- ^£)^«v > ^- 7 ] ^1,2^71 (52a, 525)7> ^-g-^ofl rc|- 
W ^>S1 o^«. 7> sfl^ ^. 7l ^ 2 <y.^ 7l(52b )n> ^£] 7 1^ ^-t}. 
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1020020073107 #3 2003/8/20 

<so> *))2&A±z <#7] ^U^H^ ^Hj- ^ ^ «.^ofl 4^ ^ 7 l(52a,52b)7l- ^ 

^-f ^"71 ^11,2^71 (52a, 52b)2] ^<$^ ^9] ^ ^- S ( Tl )^ # 7 | ^«v 7 ] 
(54,58) ^ ^nfl -^£(12) *M&<?1 ^£7]- ^>#^tl.(S2 ^-S) 

<51> ^7H, ^-7] ^11,2^71(523,5213)^ ^ ^*ti ^r£(Ti)^ #7] ^l^:-£€ 

^(72)<Hl ^l«fl ^l^lJl, #71 ^71(54,58) ^ ^nfl £3E.(T 2 )fe #7l ^|2*3£-a^ 
(74)°fl ^mcf. 

<52> ^13^:^^ ^-7] ^12^71H1^ ^JE.^ yjj^ ^ ol^S- ^<2] ^i7f 

^=1^ ^Hl ^11,2^71(523, 52b) ^ ^ ^ ^ ^£(T 3 )^1 ^ ^SL 
■ A ^^€i=f.(S3 

<53> ^7lA-l ( #7] ^51 ^-£(T 3 )^ 4>7l ^I3^£^l^i (76)^11 Sl^ll #*1£M, ^"71 ^-5. 

^7fl^l <£^7) ^ ^% ^ o]6|l cfl-§-5l^ ^£(T 3 ) ^$H1 ^ *1^ 

<54> ^14 ^ 711^ #7] ^3^71H1^ AjEljsl S. S JZfli^l ^T-fl 3f < i£7l- <|J *1 JE-lj- #7) 

7H£&°1 S^^cf.(S4 #S) 
<55> #71 ^%v«lti.^l 7fl£^ 0 - 510 pulse t 0 pulse 

9l ^4- ^-tl #3M^, 510 pulsed ^o. vj Dfl ^ 7 ]. #Eflol^ 

, ^'gH^ 7fl£^ ^-^^1^1 o)l 4^ ^ H^r \+«o V ^MV* ^l^^>7ll 

<56> ^ ^ Jf^Hl n}-^ cHvflSj ^71 (523,52b) ^Ol ^^SlJl, # 

71 ^71121 ^71 (523,52b) ^ ^ ^ -^5L(T 3 H1 ^ ^& ^5^7} 
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*\, #71 -=-5. nj-e)- #7l ^%>«1«.(56)^ 7flS.3H S^sM ^"fl 

<57> #712}- ^"Ol ^£l^ £ oj-s. 3 A }>i^ ^ ^H^H Al^Bfl^ ^\ 

^H^^r ^H^H^I ^71 ^ Cfl-g-^>c^ ^ £5L 45}- ^ 

^€ ^3- Eflol^l *1#£)<H nVol^ofl ifl#£}7l nfl^ ^H^H A]^ol # 

^ ^7fl ^£7> 4^7^ #^71 ^ ^ ^ ^ofl nl-B}- ^£ 4*- 

#^>7ii ^ sa^-s-s. a>-§-^hitii sfl^tb ^ y cM: ^i^ ^ ^ 

o>i_ie). <y-^7l7> aif^sl^ 3* AV^ofl #^1^- ^ $|o ££ <y.^ 7l 3}.^ Aisl#^- ^ 
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1] 

tt, #^7}9t, # 

7> ^%V«flti.^ ; ^^71 ^ jrS.^ i*i=. A>« 0 >«flti.7l- ^nfl tifl^ofl ^ <£ 

^^1^^ Pj-ol^cfl <^fl ^-g-o] ^O^Sl^ A]^eflofl ^-H, 

[3^* 2] 

*fl l *<H1 5A°H, 

^71 ^71 ^ofl ^^71* ^nflo] £^ #*l*Rr *ll2£r 

^ #ofl -^l^M ^ £r£«- #*l*Rr ^ll3^£^l^7> Dl 

^"71 ^7fl 4^3E.fe- #7j ^l^riE^-HH ^71 ^2] ^nfl £-5L<2}- 

^71 ^12^£ 4fl*H>H ^^"71 ^3] v^nfl -g-^ ^>ol^olJL, 
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#7} *rS. ^iH^r ^7} ^ 7 fl^ <g-^7l ^ ^7} *)13^S.^*H^ # 

3] 

*ll 2 %H1 sa^h, 

^7l.oHsg^. tH^7fl^ ^ M% ^ >y-7l ^ ^i^l -=-5. 4 

[^T 1 * 4] 

W -¥-*Hl 4^} -g-^o] 7 >^S)£^- S}l} o]^ oJ-^ 7 l7> ^ 

£]tt *fll#7fl£h 

^7} ^l^HH o]^ oJ-^7l7> ^SJfe ^-f «^ ^^-£7> ##£)^r 

^7fl^ ^71 ^ ^ ^ofl u}5} 4^^7> £33*r 

Til*}, 

A o V 7l ^12^-7^] ofl^ ^7fl 2)-<iiE7> #7] ^S. 3} 1^3} <£x)£\5l^ Jg % 

7fl£^ol ^^51^ ^]3^7)liS. Ojs^^l ^ ^ Al^^o] 

1^^* 5] 

#7l ^ll^Tfl^ °^7l -g-^ 60%» *>*l*}fe ^1^71 ^ 2.^ ^71 -g-5f 

^ 40%# *}*l*}fe ^2^71^ ^ 0^7} ^S]^ f^ios. 
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6] 

*ll 5 %H1 Xi<H^i, 

#71 ^12^:711 -cr #71 ^lm^ollAi ^ ^6\] n}^ # 7 1 ^1 1 , 2^^-71 7> S.^ ^ 
€ ^ #^1 ^£7> 40 °C v]t£91 ^-f ^-5. 4l£7> -2°C5L ^^slJl, ^ ^517} 40 °C 
6 l#Sl ^-f ^-S 41i7f -3°CS ^^51^ -i^ilS. *1J=^ = ^l^^Sl ^7>>^ 

7] 

^1 5 #°fl Sl^i, 

#71 ^12^^1^ #71 *U#7lHH ^ »*}6\) TtJ-el- #71 ^2^#7l^> nfl 

^1 ^£7> 40 °c ^i i^o] ^ o. 4<i£7> o°cs. -a^sqjL, ^ ^£7> 40 °c oi#°i 

^-f ^3. ^5.7} -1°CS ^^Sl^ ^HJiLS *1H^H. Al^Efloj ^ 
8] 

^1 5 #<H1 

#71 ^12^-^m #71 *l]r£7lHH v+yl- w.^j.ofl r^Bj- # 7 1 A]l,2^7}7\ S.^- ^ 

€ ^1 ^£7> -4°C nl^o] ^-f -s-s 2]-<ii7> -res ^^Sli, ^ -4°C 

°1# 20°C ^nlo] ^-f 3Z}.<i£7> -2°CS ^S]^ , ^ -^£7> 20°C <>l#<y ^-f 

^rS. ^-1£7> -3°CS -g^sjir ^lH^H a]^^ ^J-ig^fl a ^o^l- 
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Itt^r 9] 

*fl 5 %H1 

$1 ^£7> 20 °C v)v}o\ o_ J2f^j£7l- OtS ^^SjJl, ^ 20 °C 

^-S 2f^£7V -its. ^sq^b ^ ^SLg- ^7>ig 
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1] 
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IS. 3] 
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15- 5] 
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